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(Li^Kj.yNa,) (N b x _ z _ w T a z S b w 

) Og-e&Stl, frox, y, z, w#-£*l-£*l0 ^x^ 0. 2, 0£y£l, 

o< z ^ o. 4, o< w ^o. 2<Dmf&mmiz&zit&®z£j&ft£-tzm 4 mm 

ftJEttttttJtBJfttttt, Ni, Fe, Mn, Cu, Z n ^jgtftlS ^f*l*» 1 

±IB»iD7c3g©^*©-^ffti, _hSa-^T*^$4x^^%l mo HzML 
X, 0. 001mol~0. 0 8 mo 1 T? & & ~ £ i: &£EfS#IAtt 

o 

«fc y *> * £ v ^ £ & 4##i: £ -r * 
^mmmco&m g 31 ^& £ y *> * ^ v % * ^ & ^ s m*mmm*5. 

J£9ttt¥ J: y * £ V > Zl £ £ f & £E«^M^^o 
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o 

fttt, *»«*»#««Kp#<>. 3 0J^±T*&£r££#$fc£1-3ffi«ig#§m 

[Mil] 3»##1~1 0(D^-?tlfr-miZ.&\,^T, ±IBJBE«flS«jffl 
J&feW:, ffi«g 31 ^«^7X.l 0~ 3 Vm/NJ^i:T*&£3h£4f$t£:i-SffiS^ 

[ft^l 2] 8Mfcgl~l 1 m^*l^-3HcfcV%T, ±gaffi««»ffi 

o 

1 3 ] 1 ~ 1 2 <Z>v^*ifr-^C;iSV%T, ±SBEE*lK#ffi 

mt, EE«d 31 ^«^3 0 p m/VJ^_tT*, fro 3fa U -SST c # 2 0 0 TC 
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till*, j±lg 31 W7X10" 3 Vm/Nt', ^^ay-fiSTcA«2 0 0r 
*««*IS<&tt»Kp#0. SJgiLhT, ^*aiJ-fi«Tc*t20'01C 

w±x* & s r t & t "r&j£n&&mmvBo 

[1^19] SI#3Cl~8©^r 4x^-^(Ci3VAT, ±fHJEb*^Mm 

[ff#^2 0] ^^l~8©v>f *1*^^{CJ3V>T, ±8B£E«miBfft 
^Jti, ItStRSfctfO. 0 9J^TT% Jpa "J -filT c ^ 2 0 0 iCJ«±tfe^ 

fl£td 31 g»tf3 0 pm/VJ^±T% *»o«$C*«JK^»K p # 0 . 3 

[»#S2 2] -«5£ {L i x (K^yN a y ) ^ (Nb^Ta^b 
w ) 0 3 T»^$.tl, ^ox, y, z, w^-etl^tlO ^x^ 0. 2, O^y^l, 
0 < z ^ 0 . 4, 0<w^0. 2©j|!Bj&<gBlC&S{fc#ifc£, Ni, Fe, Mn 

, cu, z n^^Mitn^^irni^—m^±(D±m^m^tiWiM^it. 

[»#S2 3] LimtSlMt, N a fe^ftSft^fti:, K $: 

^MS&icismt*, M&,mz-M&. (Li x (K^Nay) ^ (Nbj. H 
Ta z Sb w ) Og-e^tl, ^ox, y, z, w#-£;ft^*i 0 ^ x ^ 0 . 2, 0 
^ y ^ 1 , 0< z ^ 0. 4, 0<w^0. 2<Dffij&fgH&C&£-ffcllr%£&£ £3 

fc-ft3**i&JfctCTiB-&U £«btCNi, Fe, Mn, Cu, Z n JStf *l<5 V* 



ffi$E# 2003-3036803 



#2003-015283 



[iM2 4] »*^2 3tcfev^x, _L3BL i Z&mir zit&miZL i 2 

COg, ±IBN a S^tSft^ftttN a 2 C0 3 , ±fBK $r^i"-g>^#J« K 2 
C0 3 , JifBN b fc-lr^-r 5 teN b 2 O s , _tfHT a *fc#4fcH:T 
a 2 O s , ±IBS bSr^-TSfb^ifetiS b 2 O s XttS b 2 0 3 , ±IB»^I«, N 
iO, Fe 2 0 3 , Mn 2 0 5 , Cu 2 0, JkTfZ n O frfcjBtf *lS ^-f*l#> 1 SJ^ 
±T* & 3 3 h £ 3 BE«S#§MJ»©$^#&o 

Cff*S2 6] »#£2 2~2 4<m^^-«CSB«<AS^#i£&C<fc*j 
[§M2 8] ^#^2 2-2 4 ^i^fi^-^Kfa«©l^#&&cj: »; 

mm <* n Eti^i^i *; & s & ^ f s 3 h * mm n z> mmm* B 

[0 0 0 1] 

tc g£Em&&ffl/$& & $m £ -r s # timing tc »t 3 . 

[0002] 

t*3Rj:y, Bmm^mmmthxit, «8^w£pzt (PbTio 3 -Pb 

ZrOg) J&5jN&M#M^«3*iT££ 0 ±I3PZT&, *#J&EESffi&3j*U 
[0 0 0 3] 
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w&mtfm&i>, mMmmz%\£Mz.-t&*titf&^fc 0 fit, ^<Dmmm 

H§#*#>e>n, -JR^ (K j_ x N a x ) NbO s (fcU 0<x<l) T*^t3*V<5 
[0 0 0 4] 

r^^wAW 1 1 

"Journal of the American Ceramic S 
o c i e t y " , 1962, Vol. 45, No. 5, p. 209 

[0 0 0 5] 

l/frbfc#e>, _t3B-J»5£ (K^Na^ NbOg «BU 0<x<l) 
, mffiM&m&WlQ m^(Z)JBE*#tt, JfcSS*5S e 33T / e 0 Atf««a^ t a n 8 

[0 0 0 6] 

^©.fc^fcraB&jB&i-SfcfclC, ±fH-^ (K 1 _ x Na x ) Nb0 3 T'g$ 
[0 0 0 7] 
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tfiti^ 5: L J; e> h £ =fo © 7? & £ „ 
[0 0 0 8] 

Hl©|§Wli, -«a.{Li x (K 1 _ y Na y ) x _ x } (Nb 1 _ z _ w Ta z Sb ff ) 
OgTSSn, T^ox, y, z, wtf-g-tl^ftO^x^O. 2, O^ySl, 0 
< z ^ 0. 4, 0<w^0. 2©jffl^«gffllCfeS^%S:±^i:i-SflEm^ 

StflE««l«JfiJ«*tt, Ni, Fe, Mn, Cu, Z n 1^1**1^ 1 

±tmua7tm(D^mM(D^mt, ±m-m^,xm^n^it^i mo 1 izmv 

X, 0. 001mol~0. 0 8molt'fe5ii:Mi:t^EWMi 
[0 0 0 9] 

[0 0 10] 

^o±|B— Sg^fCfctt-S x, y, z, w*<^-ti^tl±ia©*SHlC*«. 
« g 31 £Ifc^<Z)ffi*#<ft , JfcS&S** £ 33T / e 0 , mmm$: tanS l£<Z>S§m#<|£ 
ifH^DTC^&^LTfe^-r, JilB-iK:* (Li x (K H Na y ) 1-x 

) (Nb H . w Ta 2 sb w ) o 3 T*mzft2>mmz,.&>Tm%:, m*m&i 

[0 0 1 1 ] 
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7LX, Ni, Fe, Mn, Cu, Z n ft P>Mittl& V^tljb* 1 »£Lt<D:£M7Cifi 
[0 0 12] 
[0 0 13] 
[0014] 

m2<Z>$SmiZ, -maX, (Li x (K H Na y ) x _ x ) (N b 1-2 _ w T a z S b w ) 
0 3 T<m%tl, ^ox, y, z, wHUftlO ^x^ 0. 2, O^y^l, 0 
< z ^ 0 . 4, 0<w^0. 2 (7)|I^aiC&-5-f[:-a-#i:, Ni, Fe, Mn, 
C u, Z n^P ) ^«tl^VxTn^-SJ^Jl©^M^^^t»«D^^^M-irL', 

[0015] • 

mTizxMm-tzzntfxgZo *<Dfr&>, m#^^<g=ix bizxffif&zn? z. 
£.tfxg& 0 fit, ±tm&mzm*>nz>}±mm^mf&miz, m^m^r, 
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[0 0 16] 

in^tl^M^, ±m-Mj£'e3kZtlZ>lt&m<DL i , K, Na, Nb, Ta, S 
bm^*l^l«J£*_t<Z>4>&< BP£, Ni, Fe, Mn, Cu, Zn^?> 

[0 0 17] 

-rS^^S:, M^tC-^ (Li x (K^Nay) ^ (Nb 1 _ z _ w Ta z 
Sb w ) 0 3 l?*$tl, ^ox, y, z, wmftlO^x^O. 2, 0 ^ y ^ 
1, 0<z^0. 4, 0<w^0. 2<Dmj&mmiZ$>Z>itii<mtt£Z>J:of£lt¥ 

mmit^XU^h, Se>lCNi, Fe, Mn, Cu, Z n "bJgtftlS 

ffl^t©|gl^afCfe5 df#^2 3) „ 
[0 0 18] 

±mm3(D$£WlC&^TlZ, ±m<DZZl<, L i S^tSft^ftt, Na£ 
M-t&itiamt.,. S b Z-SmirZft&mt., $^>i:Ni, Fe, Mn, Cu, Z 

terser u 

[0 0 19] 
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K, Na, Nb.Ta, S b ©^fft** 1 ««_L<Z>4>& < £ ±13 N i 

, Fe, Mn, Cu, Z n Otitis V*f*l** 1 g&-fc<Z>&M7G3Si#@g| IT 

[0 0 2 0] 

a, K, Nb, Ta, S b © V^ftfr 1 i|iJ2*_fc<Z>4>& < £ _tgB8s 
[0 0 2 1] 

M#£MLTM^i-6££lC, ^fcOtli, tt(fc*K:-«5£ {Li x (Kj 
_ y Na y ) 1-x } (N bj^T a z S b w ) 0 3 ^$ ft&it&Wtf&mZ 4x£ <fc "9 

©, K, Na, Nb, Ta, S b h ^ o ft6©^tCgil$-tirS#^-{C 3*1 £ £ 
[0 0 2 2] 

Mf&mz±m-M& {Li x (K H Na y ) x _ x } (Nb^^Ta^ b 

ff ) o 3 vmznzfo&®£t£2>i:oteitmmffi}£izx, l i fe^tswt 



ffiSE# 2003-3036803 



#2003—015283 



[0 0 2 3] 
[0 0 2 4] 

3§4<Z)#§i£tt, £1 <D£Ett«t#IBJft#J: IT- 
'S ffi«imc;fe£ (i^S2 5) „ 
[0 0 2 5] 

±gaBE«*^ii, ^kee^m/***^-*-*, mm d 3l fern jkttmm 

©aStftft Q m3f©jE«*H£#«*i -5 t V x e> ffi ft & -e © * * *'JM * S 3 H #T? # 
[0 0 2 6] 

a 

[0 0 2 7] 
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[0 0 2 8] 

znmzi-tznmm^&z (M27) . 

[0 0 2 9] 

mm^Mitmmm^ izmtizt^o & ^ © £ $. mm -t & z. t # xg z> . t 

[0 0 3 0] 

o 

[0 0 3 1] 

±mm7 o>$&w<Dmmm*iz, ±mht^m^-miz^ ^m^n^&mm^m^ 

[0 0 3 2] 
[5§BJ!tf>l«<Z>^«l] 

_ti3lg 1 <Z>5§0J|~3I 3 <Z)#g^C £VxT, ±13-^ (Li x (K^Nay) 1 _ x 
} (N b 1-z _ w T a z S b w ) 0 3 Xi$k2 ft&4t&&HZ, x, y, z, w(Z)|gH#^ 
tl^tlO^x^O. 2, 0£y£l, 0<zgO. 4, 0<w^0. 21C&£«, 

^t, x>0. 2, z>0. 4, w>0. 2, z = 0, Xl£w = 0 C0^-^(C 

[0 0 3 3] 

±32-Jtt5£ {Li x (Kj.yNay) 1-x } (N b 1 _ 2 _ H T a 2 S b w ) OglC 

i 

11 ffiil#2 0 0 3 - 3 0 3 6 8 0 3 



#2003-015283 



&tt£x(Z>«gBte, 0<x^0. 2T?fe&;ifc#*J*UV^ 
U -UmT c £-JSi«<-t£r 3*UiL i £±§Btf>fgffll*JlC;}3^T 

[0 0 3 4] 

£f~, ±m-m^ (Li x (K H Na y ) ^ ( N b 1 _ Z _ W T a 2 S b ff ) OgtC 
£tt£x x = 0i:t5:W ! T'tS. 

rCD#-^iCli, ±fB-|2^:« (K H Na y ) (N b j_ z _ w T a 2 S b ff ) O^m 

[0 0 3 5] 

±sami (D&mic&^T, ±m&nmmMmt, ni, Fe, Mn, 
«sy, ±mmurtm<D<&mm<D&tn*, ±m-m^-vm^n^it^mi mo 1 &c 

*fLT, 0. 001mol~0, 0 8 m o 1 V 
[0 0 3 6] 

_tfa-^**tf>ltrft#\ 0. OOlmol^iOi^, XttO. 08moUI 

_LIB»7t;^©^W4{i, Ni, Fe, Mn, Cu, Z n tf>3-&M7Cf5i 
[0 0 3 7] 

±IB»7C^«, ±IB-^ (Li x (K H Na y ) L _ x } (Nb^ 



1 2 
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Ta z S b w ) 0 3 "em2tl$>it&m<DL i , K, Na, Nb, Ta, Sbffl'^fj: 
±ENi, Fe, Mn, Cu, Z n fcSKftS V^tlJM 

[0 0 3 8] 

#{C, Cu, Ni, Fe, Z n^<Z> + 1 3tli + 2flff£fc»j ^ S^Mtc^Co ^ 
Ttt, ±3B-jRS;Tf*StlS^%©L i, K, N a©4>fc< fcfc-8P&fiiftl/ 
TSEt53i:^T^S 0 — Fe, Mn^©+3~+ 6tfi:**; "^S^Mtc 
HtlCoVNTte, ±IH— jK^T*^$4xS-ffc^%©N a, Ta, Sb©4»&<fcfc- 

r i: fC J: V , £E* d 31 ^$C^tf)#'[£ & Jg fC -Jf ft _h $ i* 5 Z H #T' £ 5 . 
[0 0 3 9] 

V^ (lt*«2) . 

[0 0 4 0] 

iraiiQm, JtS8«sp, JkX$*=L y -filT c (Co ^T*)H« 

[0 0 4 1 ] 

[0 0 4 2] 
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V^ (ft^«4) . 

[0 0 4 3] 

[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

#CtC, ±8BJE«?K»jffi«®tt, JEE* d 31 5£Sfc# 3 0 pm/V^±t*^Ii:^ 
roS-^JCJi, 3 0 pm/VJ^JiilVN^WVNjElidg^iJtSr^^bT, JLfBfiE 

±mmm d 31 &mtf 3 0 pm/v^sKDS^tcj*, umic^w^^s^© 

[0 04 9] 

ffi&#Sfca&lC f ±fBJEh*d 31 ^mii4 0 p m/Vp;±1fft5ii:««J: U 
^. XJC#S^<tt8 0 pm/VJgJLt#«fcV*. S £ \Z-M#f £ U < «, 100p 

[0 0 5 0] 

fc#«F* OV* 0) . 

Z&m&KiZ, 0. 3 0J^±i:V^e>l«V^«^^iM^^iS:K p ^IT, _t 



ffi!E#2 0 0 3 
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[0 0 5 1 ] 

pfcfcO. 3 4«±tfeSr OV*. ^{C^fi; L<teO. 4J£iLt#J: 

V%„ $ fclCHI*?* U< tt, 0. 4 5J^_h^=bVx 0 
[0 0 5 2] 

mz, ±m&mm^mmm\t, ffig 31 ^7x.i o" 3 vm/N^±t^i> 

r£##£bv> (ff^i l) . 

[0 0 5 3] 

0" 3 Vm/N«±t$)5it^<l: OV*. 
[0 0 5 4] 

#cic, ±faffi«^#§,TO^te, mffiM&M&m.Qmtfs 0JSA_tT*&£z:i:#$? 

* LVn (ff^l 2) . 

i©»-^tCtt, 5 0^±^V^e)ffiV^#MW^ c ^,^IIS:Qm$:^^UT, ±sam* 

eM)^, »J»*^*<«^x*;b^-^««Wx* > n/^-a)3Eg|S&4sic« 
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[0 0 5 5] 

££«Mcte, ±Ii««l8 l a«£&S!tQnifcJ:, 5 OJSUiTf&srfctfJ: LV*. 
[0 0 5 6] 

r^tC, ±|BB£««K«Mfl^®tt, Jfc9MM*#4 0 0J^_t-e&3~ LV> ( 

f»#£l 3) . 

[0 0 5 7] 

_t8BJt3im4s#4 0 ii^i^ffiTl, _t3BEE*?8#afi/* 

$.t=., ±mitmmmiz, 4 3 oj^ji-e&srtjWiiLv^ $e>^*b<tt 

, 6 0 0J£Ui#j;v> o 
[0 0 5 8] 

(»#«14) 

'd 0. 0 9J^T£v^<gVN^§SiI$cS:£frl,T, _tiBEE*flK«&iffl 

[0 0 5 9] 
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T?£fcV*J3**l#£>S. ^(Dt^tb, «fc*J»*L<tt, _hfHil«m^(±0. 0 3 5 
JgnFtfJ:^. 35K:*8F*L<tt, 0. 0 2 5gTAUK 
[0 0 6 0] 

r£lC, IfHJEilgli^ifeli, * i U -fiST c «5 2 0 0 t£l±T?»5 I A< 
ft£ (Jt#«l 5) . 

zom&izit, 2 0 or^_t£v^]^v^:xy-M£^c$:?SfrUT, ^f2£t 

±SB*a U -MT c ifi 2 0 0 TC*»(0*^tC «, ±flB£«fiS#IBjA«&IVit 

tt, Jtfa^rnU -SIT cli2 5 01CJ2U:#<J:V* o 
[0 0 6 1] 

#CtC, _fcSBffi«8H»ilH/**fete, jE*d 31 ^iSc^3 0 pm/VJ^±T% ^O^ra 
U -SST c#2 0 O.VSk±1*tb&Z. LVx (»^16) . 

tt£»S&#>JC, ±iBJEE*d 31 J£gm4 0 p m/VJ«_hT*&5 31 l/V\, 
£e>lC$?£b<li8 0 pm/VJ£U:#J:V% 0 $ e> (C-Jg#£ L < tt, ±fBJE« d 
31 3£»tt 1 0 0 p m/VJ£U:# J: 

[0 0 6 2] 

^^2'J-filTc^2 0 0°CJ^±T*fe^3h*W^ L-VN (»^^ 1 7) „ 
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~ 3 Vm/NJ^±-£&£r »J#* LV^ 

JiSa^PrLU -MT c&2 5 OTCJBILfc-CifcSifctfJ: L^. 
[0 0 6 3] 

a'U -SIT c#2 0 0^«±tfeSIi:AWi bVN (M18) . 

£CD»-£tCte, Mil 0 OTC&jgASiSffilSt&TKfcVxT, ±SBffi«lK»Jffl 

Vn o $^(C^^L<«, 0. 4J£Lb#!j:V\ 0 

±SB^rLU -SIT cli2 5 0°C^_hT^-g>^i:^J: *J$f £ LVa. 
[0 0 6 4] 

-SIT c#2 0 0TCJW±tfeSr Htfftt. bVN (»#]|19) o 

Z.(D^\Z It, SH 0 O^C^^MIf tTiC^^t, _tS3JESfl8#iffl 

x,TA<^t>t, a*>vv±-, n— fcrn^+f-, 

±IB^3-U —SIT c {£ 2 5 0°CJ£A_fe&£r £#<k »J#* L^. 
[0 0 6 5] 

#CtC, ±IS£E««l»«^®tt, Sf«M3c#0. 0 9JWTT*. ^o#aU-ai 
T c#2 o ox:&>±-v Lvx(fjf#:^2 0) . 
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0. 0 2 5J£AT#cfc^ 0 

±ia^^u-asTcii2 5 o o ca_h-e&sr LV*. 

[0 0 6 6] 

ii^ilKp^O. 3J£Un», ^o^fa'J-|glT c#2 0 0°C£LhT'&£ 
ZL£l}W2:l^ (»#£2 1) . 

rtD^lcte, ±Saj±S^§*M«, 0 0°C£Mx.S^Mgt3rRC 

m K -® n £ =fe © f 3 ^ i: # T*£ £ „ 

-hfB*^aM^«K p li, 0. 3 4 Ji*_t T*&£;i£:# J: 
[0 0 6 7] 

. ±IH^2 (f^2 2) XlZ&3(D$&m (1*32 3) _Lfa 

8&M>£LT«:, Ni, Fe, Mn, Cu, Z n *>> ib3gtf4l£ 1 SJ^-t®^M7ti 

IT, ±fHM^iC-^ {L i x (K 1-y N a y ) 1-x } (N b j_ z _ w T a z S b w 
) OgT?*3*l*fl:'&tta>L i , K, Na, Nb, Ta, StFSbW<t^ 

[0 0 6 8] 

±IB^3©^^ (ff#^2 3) iCfc^T, ±13 U ^ A fc^i" -5 ^fc^ 
yatLXte, Mx.tiLi 2 C0 3 , Li 2 0, LiNO s , LiOH^#&£ 0 £ £ 
, _tfa^- h U y&Z&m-fZit&Wt. LTtt, Na 2 C0 3 , NaHCOg, Na 



2 0 
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N0 3 W§. 

[0 0 6 9] 

£fc, ±m% U V&Z'Sm'tZfo&ysil LXit, K 2 C0 3 , KN0 3 , KNb 

o 3 , KTao 3 m5. ^iH-^^^^t-e-fb^^ Lxit, mz.& 

Nb 2 O s , Nb 2 O a , NbOgWS, ilia* > # ^ *^-*Z>it^m 

tint Ta 2 o 5 m5. ±mry^^y^^m-t^>^mt ita 

, ^«Sb 2 0 5 , Sb 2 Og, Sb 2 0 4 TO§„ 
[0 0 7 0] 

mz, ±fEL i fc^^ftlEHML i 2 C0 3 , ±fHN a ^M^t Z>it&m\t 
Na 2 C0 3 , _LfHK§:^-r^fb^%ttK 2 C0 3 , ±MN b *:^m-t Z>it^m\Z 
Nb 2 0 5 , ±fBT a $r^t-^-fb^iiT a 2 0 5 , _Lf2 S b Z^ir Zlt&mi* 
S b 2 0 5 X^S b 2 0 3 , ±IH^D%li, NiO, Fe^, Mn 2 0 5 , Cu 2 0 

) o 

[0 0 7 1 ] 

±mm4 (ff#^2 5) Xtt±SS^5CD|§0^ (»«(2 6) fC^T, 
±fBfihMH^ ITli, #!;LtfffiST ^3.:c-#, ffi7^jb^-, JE*!8i& 

[0 0 7 2] 

±fHfl6 (fff;£«2 7) Xl*±mm7<DmW (W28) JC&^T, 

[0 0 7 3] 
[H»J] 

1 ) 

ik fc , ^ueohmij \z z&nm^mf&m \z~D^Tmw^z> 0 



2 1 
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*W<Z>&mm&Mf£®l*, (Li x (K H Na y ) x _ x } (Nb^T 

a z Sb w ) OgT^^tl, ^ox, y, z, w#-£ 41^*1 0 ^ x ^ 0 . 2, 0^ 
ySl. 0< z ^ 0. 4, 0<w^0. 2(Z)7Sfim^HtcS>^'f[:^%$:z£^i:i- 

z&mm$£M&.mT&2> 0 m&mmmmmm*, ni, Fe, Mn, cu, zn 

T, _LfH^D^©^*®-^lt«, ^IB-^T^^tl^'fb^l mo 1 lC*f 
LT, 0. 001mol~0. 0 8molt*fe5 o 
[0 0 7 4] 

*M©i±«^mfl^©^*^tt, L i *^m-?Z>iti$mt, N a fc-^f 

ik&mH, SbmtSMt?:, i^^C-fig^ (Li x (K^yNay) j 
_ x } (N bj_ z _ w T a z S b w ) O s T*^$tl, J^ox, y, z, wjliWtlO^ 
x ^ 0 . 2, O^ySl, 0< z ^ 0. 4, 0<w^0. 2 ©M^HCfe-Sfb 
^£&££e>&tt^*llJt{CT*ilirU ££>tCNi, Fe, Mn, Cu, Zn. 

[0 0 7 5] 

i 2 CO s , Na 2 CO s , K 2 CO s , NbgOg, Ta 2 O s , SbgOj, RZ$±.$ZWi 
M^}tLX(DN i O, Fe 2 O s , Mn 2 O s , CugO, ZnO&lpflt, 
[0 0 7 6] 

Z.tlib<DB1&V>0*>, Li 2 CO s , NajCOj, KgCOg, NbgOg, Ta g 
O s , S b 2 0 5 *Mf&mz±m-mi& (Li x (K^Ndy) 1 _ x } (Nb H . ff T 
a 2 Sb w ) 0 3 tC;J3V^, x, y, z, w^^tl^tl x = 0 . 04, y=0. 5 

, z = o. i, w=o. o 4 ^^teit^mmit, wh±m-M&tf {l i 

0.04 (K 0.5 Na 0.5> 0.96> (N b 0.86 T a 0. 1 S b 0.04> °3* * * * * 
mmit^Xm^L, $^i:±fB»i:L/t0NiO, Fe 2°3> Mn 2°5' c 
u 2 0, X&Z nO^ti^tilBitrLT, 5 M^^SB^ 
[0 0 7 7] 
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ZfrZimm (Li 0i04 (K 0i5 Na 0 5 ) 0>96 } (Nb y6 Ta u Sb y4 ) 
Ogl mo 1 iZM IT, _tfBS$#[l#J£ ItffiN i O, FegOg, MrigOg, Cu 2 

0, Xl$Z n O £-£*l-?*l0. Olmol, 0. 0 0 5 m o 1 , 0. 0 O 5 m o 

1, 0. 0 0 5mol, 0. 0 1 mo lSB-^Lfc. BP"^, ^SSill^tfJtC'^Stl* 
^Mtg^^O. 0 1 mo 1 J: 5 (C l/fco 

fit, _tfa<D#IB^-%S:-etl^4x>K~;i/^;i/lCj:*JTiz h >*FT* 2 4 B^ig 

[0 0 7 8] 

#ClC, Sr-e tl^tl 7 5 0°C(CT i£VAT;i©«*6tfc©# 

IStfflM^^BEA 2 t o n / c m 2 iCt, Eg 13 mm, |$2mm©R 
H^KIj&nffi^L, 0 0 0-1 3 OOttCTltKM 

U «««f«:f^«Ufe. fcfc, Z<D££<D&ftWj&MJ&,Um*, _hfa<Z)1000 
"C-1 3 0 CChvOMSIgH©?^, 1 «M<D««C J: o t«**JI©««* 

tf&?>ti&&m&M&Lit. fit^ott, ±nmmmt, t^tM«i9 

[0 0 7 9] 

x/^y^&icj; 'Jili&igWfc. fit, l o o°c©S/'j 

^©J;e)tcbT, 5SiB®£*ra»jlBJ&4fe (^E1~E5) &^5SUfc. # 
[0 0 8 0] 

fcfc, #M©§^£#&£JI&£:£*££:LT, ±SB {Li 0 .04 (K 0.5 Na 0.5 } 

o.96 } (N b o.86 T a o.i s b o.o4 ) o 3 T*sneft^*&»«i: «fc *J#§su 

2 3 . ffi$E# 2003-3036803 



\ 



#2003-0 1528 3 

?zzt:tfx%z> a 

[0 0 8 1 ] 

*M©^E 1~E biZ&^T, ±mmMmHhX(DN iO, Fe 2 o 3 
, Mn 2 0 5 , Cu 2 0, XlZZnOit, -W£<D$.£<DB, 73Mte«#M$t 
^iT'feSLi, Na, K, Nb, Ta, S b t>m&n& — JUsJLfcfc 1 

ffift7bmitmmz<$;£ft, £f=.-%m, ±m {Li 0 .04 (K 0.5 Na 0.5 ) 0.96 } 
(Nb 0i86 Ta u Sb 0i04 ) 0 3 XM£ tl2>it^%!}(D L i , K, Na, Nb, T 
a, S b(D'pte< g|HC, »WffiNi, Fe, M n , Cu, Z nl^- 

$rSmbfc^T-^^tlTVx-5^#x^tl-5o #{C, Cu, Ni, Fe, Z 
00+ 1 3U£ + 2flff£:&U e>^>^M^tt, JbfEffc-n^Jtf) L i , K, Natf>4>&< 
^-^iCgm^ft^,, Fe, Mn#tf)+ 3~+ 6ffi£l&U e>5:£S^ 

Ml*, ±mit&m<DN b, Ta, Sb©'>&<£*,-3|5{Cfi&£4v^-r^o 
[0 0 8 2] 

<D£oiZLTi£m& (^C1M^C2) £#igL£ 0 

£-f, Jfcf£.£(Z>MM£ bT, ig9 9%«±ffliliI©Li 2 C03, Na 2 C 
0 3 , K 2 C0 3 , Nb 2 0 5 , Ta 2 0 5 , bgO^Mlfc. 

^tl^^MM^^KgCOg, Na 2 C0 3 , Mb^?:, i$Bf£^{Ci:fB-J& 
3; {L i x (K 1-y N a y ) ' !_ x } (Nb^Ta^b,,) OgtC^V^t, x = z = 
w=0&t>*y=0. 5 £&3£e>&ft^*llit, IP 13 ±12-08^ (K 05 Na 0 

_ 5 ) n b o s £&z>£o&it¥AWiit£izT, u-a-u ;tf-;i^;wcj: ijyt by 

^x 2 A^mu^^xu^m^mtco 

i<2Mltr^S:_tiai$ME l ~E 5 £|SPBttcbT, 3g*a, fft^, &JfcU 

^ffiS:J6LT, Jfc«hS£OT<Z)JEf^*ilH^& (HfiCl) &fls§8Lfc. 

^cia, (K 0 5 Na 0<5 ) n b o 3 *:<£%Lx%i2>j£nmmMmmx&2> 

o 

[0 0 8 3] 
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JlSBKT^NgbfcM^L i 2 C0 3 , Na 2 C0 3 , K 2 C0 3 , Nb 2 °5 
, Ta 2 0 5 , &tfSb 2 0 5 £, Mf&mz±m-m?Z: (Li x (K H Na y ) 1-x } 
(N b x _ z _ w T a z S b w ) OglCfe^T, x = 0. 04, y = 0. 5, z = 0. 1 
, &tfw=0. 0 4 <fc ? &ft^*!&.fcb, fiP^_hfH-^^ { L i Q Q4 (K 

0.5 Na 0.5> 0.96 } ' < Nb 0.86 Ta 0.1 Sb 0:04> 0 3 T ^ $ MK***. * 

z.e>m&y9*:±§mwE i~e stmmzLx, urn, m.m, f&m, mj&h, 

^C2tt, iliBf^E 1~E 5 tmmiZfc&m {Li U4 ( K 0 .5 Na 0.5 ) 
0.96 } (N b 0.86 T a 0.1 S b 0.04 } 0 3 &£J*#£ l/T*tt« -£<Z>-#T* 

±m&M7tm & l t & ^sram/ftfe "e & & . 

±IB»»C 1 &tm*4C 2 0>ffl/SJfc£^ 1 {C^fc 
[0 0 8 4] 

[*1] 



(3*1) 



No. 








X 


y 


z 


w 




(mol) 


mm 


(mol) 


E 1 


0. 04 


0. 5 


0. 1 


0. 04 


F e 2 0 3 


0. 005 


F e 


0. 01 


E 2 


0. 04 


0. 5 


0. 1 


0. 04 


N i O 


0.01 


N i 


0. 01 


E 3 


0. 04 


0. 5 


0. 1 


0. 04 


Mn 2 0 5 


0. 005 


Mn 


0. 01 


E 4 


0. 04 


0. 5 


0. 1 


0. 04 


Z n O 


0. 01 


Z n 


0. 01 


E 5 


0. 04 


0. 5 


0. 1 


0.04 


C u 2 0 


0. 005 


C u 


0. 01 


C 1 


0 


0. 5 


0 


. 0 




0 




0 


C 2 


0. 04 


0. 5 


0. 1 


0. 04 




0 




0 



[0 0 8 5] 

#ClC, ±KttftEl~E5, $mc 12fctfl***C 2JCOVMT, ffiSd„g», 
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[0 0 8 6] 

£fcQm&, -f y^-jTyXT-t-^J-*?- (As i 1 e n t^M<D^l/i/VsZ/>( 
y^-fyXTT^J+f* 2 9 4 A) &MV*T&jg-jR#lS8stC<J: iJitlfe. 

±iasi«^t a n 8 at^jtsim^ e 33T / e 0 «, ±ia^^«©>f >tr 

-*>*T:T9>fif-&Jfl^T, ItMiH ' k H z JCTiWS bfc. 
[0 0 8 7] 

[*2] 



(£2) 



No. 




(pm/V) 


Kp 


g 3 i 
(X10~ 3 Vm/N) 


Qm 


£ 33t/ f 0 


t a n 5 


T c 

CO 


E 1 


100. 5 


0. 484 


8. 06 


56.4 


1408. 1 


0. 022 


299 


E 2 


98. 6 


0. 496 


8. 63 


94.6 


1290. 4 


0.018 


312 


E 3 


86. 5 


0. 424 


6. 99 


67. 5 


1398. 3 


0.019 


311 


E 4 


79. 3 


0. 429 


7. 61 


56.7 


1176. 7 


0. 020 


311 


E 5 


72. 7 


0. 419 


7. 82 


136. 5 


1049. 3 


0. 007 


301 


C 1 


37. 6 


0. 334 


9. 9 


100. 6 


429 


0. 036 


415 


C 2 


96. 1 


0. 452 


7.81 


48. 4 


1389. 3 


0. 026 


308 



[0 0 8 8] 



k p , ttttttssttiMRQ m, itmmm e 33T / e 0 , mmm* t a 

tffc^Lfc. ±BWfEl~K»E5tt, M^C2{Cj:bicLT : fe;, &% d 
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£ 33T /e 0' ^*^t an5, *a U -1IT c {Z& V%T, I^^S^±^>MtV 
[0 0 8 9] 

3!2 J; *)ft*>nZ>Z£ <, -LfEfW E 1~E 5lt 7 0pm/V^±i: 
V^iff^Md^Jt^fc^ LOO, £ <b IC 5 0 £*_t £ V^ "9 Iff ^Ilfl<JffiI« 

$>^r=. 0 *<Dfrtb, ^Ei-^E5ii, istttg^ffim^i: hxmmtzz. 

[0 0 9 0] 

«d 31 Si5t*s 10 0. 5 pm/V^V^^oilt^V^fc^Ofeo 
[0 0 9 1 ] 

yV<D&jjmi±izikM-tz> a ffiSd 31 ^m#«VNj±«i&#g,ia 
^m^En^y^m±(D±^r^y^rm^^^z\hi^x^^ 0 fix, ttM 

<ilt30 p m/V^i^JEmdgj^^^^f SItAWt L^h^;*.£o $ e> 
lCf8#?IWit (SNJt) ^Lt>*ffi^«ffi$:^Tffi^^-fe>-9-^S:^i-efc 
tbKlt, ±fBJ±«d 31 ^tm8 0 pm/VJ^i: J: 3 <b tC#£ b < 

1 0 0 p m/VJ^jKA&tf^J: 
[0 0 9 2] 

T^^^-^-^ i: LT^Mt--g>^{c«, -fl^c_tf3ffi«d 31 5gf!tkU± 

31 SI^^V^JE«aM^#liS^^M^V^^«^»©^:#^T^^rLX-^^ 

if^&flsSg-tSfCte, 4>&< ilt»3 0 pm/VJ^_h(Dffi«d 31 ^^$:^-r^r £ 
U^h^A^o i l Jfil<li40pm/VMj:K 

zftm-t&fe&izte, ±mj±na~ifemt8 o P m/v^ 
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[0 0 9 3] 
[0 0 9 4] 

ii^MKp&Wit^l^t^tl). «fc»J8F*l,<ttO. 3 4J^ 

0. 4 5J£JLL#<fcV> 0 
[0 0 9 5] 

»*«FS«^»QnitcaB"rSi:, 312 <fc <, «fiE5 

©HiftSStftRQmtf, 13 6. 5 fcV^fcofcfciSV^&axLfc." 
[0 0 9 6] 

*aU-afi|T clZ&U-?Z>£, ±3B«»E 1~E 5©^aU-jSJtT 
cte, 2 0 O-CJ^JihVN^^VvfitSriioTVASo *:<Dt~th, #Mtf>J±S^ 

#§IBf» («**Ei~E5) MA«Si&m©x>s?>#5£^©lSffiSasicfe 
^ T S^ra^ icftjg -t z> r h z> J v v -fe y V^oymum <d m > it BPS 

e>lCS^ra^c3tK:ffi«"tSfe*btCtt, lIH^^'J-aSTctt, 2 0 013 
[0 0 9 7] 
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S 31 l£m$, 8. 6 3 X 1 0~ 3 Vm/N £\,^&-o£&m^m$:ml>fc 0 
[0 0 9 8] 

<te, 8 X 1 0" 3 Vm/NK±©%©AU^. 
[0 0 9 9] 

JtM«^e 3 3 T /e 0 tC^at--5i:, E 1 ~ E 5 (DitUMm e 33T / 

e 0 &, 1 0 0 OJ^±£VNe>#^lC^iiI?:£oTV^„ 
[0100] 

*J#?£L<&, 4 3 OJ^_htf)t,tf);^J:V^ £ <btC8F£ L < li, 6 0 0 J^Ji©^© 
[0101] 

§§*ji3ct a n 5 fC&@-r££, ^El~E5©|iS^tanSK 
, 0. 0 2 2j^T£v^#Sic{£v^££oTv^ 0 

[0 10 2] 

_ttaSI«M^«, z2y?yvmFu^<Dz2y?yv, ESStM^-^, ffi«T 

JE«T^^rLX-^, ffiih7>X?:W53il^t§-5 0 fit, 3i 
^;i/^-a^©^^VN±I2§Pp c &^^i-Sfe*{ctt, 0. 0 9J^T©i§«li3c£ 
W1-£;it2>wa: ± u#F£ L < te, o. o 3 s^Tffl^^AUv^ £?>ic 
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#SL<ttO. 0 2 5J^T#<fc^ o 
[0103] 

u±(dz£<, ^m<Dmmmmmmm (^ei~^es) «, mm^izm 

[0 10 4] 

±iHasaa%©^ft©K#«s:S!b)i"t&fc«>jc, _tia-«^: (li x 

(K^Ndy) j_ x } (N b x _ 2 _ w T a z S b w ) 0 3 T*3t 3 *l Steele, _t3E85 
[0 10 5] 

£-r, &mm^mmm(Dmmtvx, MS9 9%«±©itis©Li 2 co 3I 

Na 2 C0 3 , K 2 C0 3 , Nb 2 O s , Ta^, Sb^, &t>*±fB8s;Ml £ IT 
tf)N i O^Mlfco 

^tl?>«)M^COe>^>, Li 2 CO s , Na 2 CO s , KgCOg, Nb^g, Ta 2 
°5» Sb 2 0 5 ZMf8,mc±m-f$8ti£ (Li x (K^Nay) 1-x } (Nb^T 
a z Sb w ) 0 3 IC^3^T, x, y, z, widWllx = 0. 04, y = 0. 5 

, z = o. i, w=o. o 4 <fce>&{b^*lfc.fct{CTSg-£U $^{C_tfH^ 
[0106] 

n i oom^Miz-D^xit, ±mit¥AmitizTm&LTm*>tiz> t^nzn 

(Li 0 . 04 ( K 0.5 Na 0.5 ) 0.96 } (N b 0.86 T a 0. 1 S b O.O^ °3 1 
mo 1 (C^fbT, _hfaMl#>£ l/Ttf)N i O & 0. 001mol~0. 0 8 m o 

1SB-^L^ 0 3<£>££, «J5t;litf>N i ©it; 0. 00 1 — 0. 0 8moli:4 

5 a 
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[0107] 
[0 10 8] 

3 3T*#«b*l£imX 1 ~X 5{C£^T, _tfEMl^ £ b T (Z) N i O it, -gP 
tf"Z(D££<Dm, ftMtem*ffi.f&a>mf&7Km-Z2bZ> L i , Na, K, Nb, Ta 

L ^.04 (K 0.5 Na 0.5 ) 0.96 } (N b 0.86 T a 0. 1 S b 0.0^ OgT*S*l*fl: 
^©Li, K, N a(D'pte< tt)- SfC, N i Otf(Z)N i *mWklstctfimn;S 

©Ni Jll(Li 0iM (K 0f5 Na 0i5 ) 0i86 ) ( Nb 0.86 Ta 0.1 

Sb 0 04 ) OgT'^^tL^^^l mo 1 JC^fLT, EmoUSASi:^ _t 

la^in^i: lton i o\t, j±mmmm%!)<D%imz, n i xtez&tfN i o# 

[0109] 

AfrlftlCte, i fill 9 9 %P)l±©MS© L i 2 C 0 3 , Na 2 C0 3 , KgC 
Og, Nb 2 O s , Ta 2 0 5 , MS b 2 0 5 &mffiL, 3*1 «b ©JKf4&, Mf&mz 

L ^.04 (K 0.5 Na 0.5 ) 0.96 } (N b 0.86 T a 0. 1 S b 0.04> Og-CSSnSfc 
W^btM^llfe. MV^T, 3©^#f$:|ISgM l <Dt&WE 1~^E 

stmmzLx, urn, mm, mm, Mcu ftmzmvx, &mmmmm ( 

[0 1.1 0] 



3 1 
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(&3) 



No. 






^Ptc* ! 


X 


y 


z 


w ! 




(mol) 




(mol) 


X 1 


0. 04 


0.5 


0. 1 


0. 04 


N i O 


0. 001 


N i 


0. 001 


X 2 


0. 04 


0. 5 


0. 1 


0. 04 


N i O 


0. 01 


N i 


0. 01 


X 3 


0. 04 


0.5 


0. 1 


0. 04 


N i O 


0. 02 


N i 


0. 02 


X 4 


0. 04 


0.5 


0. 1 


0. 04 


N i O 


0. 04 


N i 


0. 04 


X 5 


0. 04 


0. 5 


0. 1 


0. 04 


N i O 


0. 08 


N i 


0. 08 


Y 1 


0. 04 


0.5 


0. 1 


0. 04 




0 




0 



[0111] 

^»kp, &ms 31 mm, mm&i&ft&mQm, jtmw * 33T / e 0 , mmm 

3ctanS, A^aiJ-jBSTcl:, MMM 1 hl^tC LT^tl^tlM^bfe 

Ufctt»C 1 Lfc. 
[0 112] 

C*4] 



(«4) 



No. 




(pm/V) 


Kp 


(X10" 3 Vm/N) 


Qm 


£ 33T*/ f 0 


t a n 8 


T c 
(°C) 


X 1 


97. 2 


0. 487 


7.91 


65. 2 


1392. 3 


0. 022 


309 


X 2 


98.8 


0. 489 


8. 42 


79. 8 


1266. 5 


0. 021 


312 


X 3 


100. 5 


0. 489 


8. 11 


75. 3 


1399. 5 


0. 019 


319 


X 4 


97. 6 


0. 472 


7. 73 


78. 4 


1411. 5 


0. 020 


322 


X 5 


94. 7 


0. 462 


7.65 


93.3 


1398. 5 


0. 019 


325 


C 1 


37.6 


0. 334 


9. 9 


100. 6 


429 


0. 036 


415 


Y 1 


96. 1 


0. 452 


7.81 


48.4 


1389. 3 


0. 026 


308 
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[0 113] 

m&n&WQm, itnmm £ 33J / e 0 , mnm^tana, u -sit c 

SSftlfei: LT©Ni Ofc^f LTV^^i«mY 1 £Jfc^T*£ < |Bj_hbT^ 

±iB-^-e*$ti^'ft:-^#f i mo i {cmlt, »^iN i co^*-e, o. 

001mol~0. 0 8 mo 1 T*$>Z>£.%, ±f3ffi«^Mf&^&, 
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mm) 

m&^m { L i x (K j_ y N a y ) j_ x } (N b 1 _ z _„Ta 2 S b ff ) O3 

Jil^x, y, z, w#-e 4x^*10 ^x^ 0. 2, O^y^l, 0<z 
^ 0. 4, 0<w^o. 2<JDjH««HJc*«-ffc-&«S±rt^i:'r*BE««l#jB« 
&£Ettl8#JlBJ&4fctt, Ni, Fe, Mn, C u ,. Z n *>j8tf*l<5 V* 

<0***©-&tftt. ±W— JR*T?*a*l*-ffc#<»l mo 1 &C#fLT, 0. 00 1 
mol~0. 0 8molT^5. 
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ffi m A 



HSB'J## (0 0 0 0 04 2 6 0] 

1. WtM^MB 1 9 9 6#10J§ 8H 
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ffi m a m m m m 



Hia(l## [000003609] 
1. tl^B 1990^ 9^ 60 



2 
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